A Gram-negative, pink-pigmented, non-motile, strictly aerobic rod, designated CNU040 T , was isolated from seawater from the coast of Jeju Island in Korea. The temperature, pH and NaCl ranges for growth were 4-30 6C, pH 5.5-10.0 and 0-5.0 % NaCl. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain CNU040
The genus Algoriphagus, in the family Cyclobacteriaceae, was first proposed by Bowman et al. (2003) with Algoriphagus ratkowskyi as the type species. Members of this genus are heterotrophic, strictly aerobic, saccharolytic, pink-/orangepigmented, non-motile, Gram-negative rods from marine environments, Antarctic and saline lakes, and soil. The genus now includes species from the genera Hongiella (Yi & Chun, 2004) and Chimaereicella (Tiago et al., 2006) , which were reclassified on the basis of phylogenetic data and phenotypic and genotypic traits (Nedashkovskaya et al., 2004 (Nedashkovskaya et al., , 2007 . At the time of writing, the genus Algoriphagus comprises 19 species Nedashkovskaya et al., 2004 Nedashkovskaya et al., , 2007 Van Trappen et al., 2004; Yoon et al., 2005a Yoon et al., , b, 2006 Copa-Patiño et al., 2008; Liu et al., 2009; Young et al., 2009; Park et al., 2010) .
Strain CNU040
T was isolated from surface seawater collected from the coast of Jeju Island in Korea using a standard dilution-plating technique on marine agar 2216 (MA; Difco) at 25 u C for 5 days. Subcultivation was routinely performed on MA at 30 u C for 3 days under aerobic conditions and the isolate was preserved at 280 u C in marine broth 2216 (MB, Difco) supplemented with 20 % glycerol. For phenotypic and genotypic comparison, Algoriphagus terrigena KCTC 12545
T was used as a reference strain.
Genomic DNA of strain CNU040
T was extracted and purified using a Wizard genomic extraction kit (Promega), and the nearly complete 16S rRNA gene was amplified using bacterial universal primers 27F and 1522R (Johnson, 1994) . The PCR product was purified using a QIAquick PCR purification kit (Qiagen) and ligated into the pGEM-T Easy vector (Promega), according to the manufacturers' instructions. The ligation product was transformed into competent Escherichia coli JM109 cells. The cloned 16S rRNA gene sequence was analysed with an automated sequencer (ABI 3730XL, Applied Biosystems) at Solgent (Daejeon, Korea). An almost-complete 16S rRNA gene sequence (1519 bp) of strain CNU040
T was obtained. The resulting 16S rRNA gene sequence was compared with those available in GenBank using the BLAST program (http://blast.ncbi.nlm.nih.gov/ Blast.cgi) to determine approximate phylogenetic affiliations. Sequences of closely related organisms were aligned using CLUSTAL X (Thompson et al., 1997) . Sequence similarity values were computed using the EzTaxon server (http://www.eztaxon.org/; Chun et al., 2007) . Gaps at the 59 and 39 ends and ambiguous bases were removed from the alignment using BioEdit (Hall, 2007) . Phylogenetic trees based on comparison of 1330 bases were constructed using the neighbour-joining and maximum-parsimony algorithms in MEGA version 4.0 (Tamura et al., 2007) and bootstrap values were calculated on the basis of 1000 replications (Felsenstein, 1985) . Evolutionary distance matrices were calculated according to the algorithm of Kimura's twoparameter model (Kimura, 1983) .
Phylogenetic analysis showed that strain CNU040
T was closely related to the genus Algoriphagus in the family Cyclobacteriaceae and formed a distinct phyletic line with A. terrigena DS-44 T . This branching pattern was supported by a high bootstrap value (100 %) (Fig. 1) . The tree based on maximum parsimony showed essentially the same topology (not shown). Sequence comparisons with strains of species with validly published names showed that strain CNU040 T shared high similarity with A. terrigena DS-44 T (98.3 % 16S rRNA gene sequence similarity) and Algoriphagus alkaliphilus AC-74 T (96.6 %) and lower similarity (,96.0 %) with all other members of the genus Algoriphagus.
DNA-DNA hybridization was carried out between strain CNU040 T and A. terrigena KCTC 12545 T using the membrane filter hybridization method described by Brown (2005) . Probe labelling and hybridization were conducted using the non-radioactive DIG-High Prime system and the hybridized DNA was visualized using the DIG luminescent detection kit (Roche), according to the manufacturer's instructions. DNA-DNA relatedness was quantified using a densitometer (Bio-Rad). DNA-DNA relatedness between strain CNU040
T and A. terrigena KCTC 12545 T was 44.5 %. According to the criteria for differentiation of bacterial species (Wayne et al., 1987) , this strongly indicated that the isolate was a member of a novel species of the genus Algoriphagus.
Cells grown aerobically on MA at 30 u C for 3 days were used for the examination of colony morphology, size and colour. Cell morphology and size were examined by light (FDX-35; Nikon) and transmission electron (JEM-1010; JEOL) microscopy using cells from exponentially growing cultures. Growth at 4, 10-35 (at intervals of 5 u C), 37 and 42 u C was tested on MA. Growth with 0-10 % (w/v) NaCl (at intervals of 1 % NaCl) was tested on synthetic ZoBell agar (per litre: 5 g Bacto peptone, 1 g yeast extract, 0.1 g ferric citrate, 15 g Bacto agar; ZoBell, 1941) using modified artificial seawater (per litre: 5.94 g MgSO 4 . 7H 2 O, 4.53 g MgCl 2 . 6H 2 O, 0.64 g KCl, 1.3 g CaCl 2 ). Growth at pH 4.0-11.0 (at intervals of 0.5 pH units) was determined in MB with the pH adjusted with 1 M NaOH or 1 M HCl after sterilization.
The Gram reaction was determined using the bioMérieux Gram-stain kit, according to the manufacturer's instructions. Gliding motility was investigated by phase-contrast light microscopy with the hanging drop method, as described by Bernardet et al. (2002) . Anaerobic growth was tested on MA incubated for up to 15 days in the AnaeroPack-Anaero system (Mitsubishi Gas Chemical). Catalase and oxidase activities were assessed using standard methods (Tindall et al., 2007) . The degradation of agar, DNA, starch and CM-cellulose was assessed according to the methods of Smibert & Krieg (1994) . Casein hydrolysis was assessed according to the method of Lányí (1987) . Hydrolysis of chitin and Tweens 20, 40, 60 and 80 was assessed according to Baumann & Baumann (1981) . To detect flexirubin-type pigments, cell mass was subjected to the KOH test, as described by Bernardet et al. (2002) . Antibiotic sensitivity was assessed after 3 days of incubation at 30 u C on MA by the disc diffusion method with commercial discs (BBL Becton Dickson) impregnated with the following antibiotics (mg per disc unless otherwise indicated): ampicillin (10), carbenicillin (100), erythromycin (15) T were grown aerobically on MA at 30 u C for 3 days. Fatty acid methyl esters were obtained by saponification, methylation and extraction using standard protocol of the MIDI (Sherlock Microbial Identification System, version 4.5). Fatty acids were analysed by GC (6890N; Agilent) and identified using the TSBA50 database of the Microbial Identification System (Sasser, 1990) . The major respiratory quinones were analysed by HPLC (ZQ 4000; Waters) with a reversed-phase column (30063.9 mm Nova-Pak 130 C18; Waters) as described by Komagata & Suzuki (1987) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and separated by two-dimensional TLC using 6.566.5 cm silica gel 60 F 254 plates (Merck). Individual phospholipids were identified by spraying with the appropriate detection reagents and also co-migration with authentic standards (Sigma) (Komagata & Suzuki, 1987) . The DNA G+C content of strain CNU040
T was determined by the thermal denaturation method (Marmur & Doty, 1962) using an Ultrospec 2100 spectrophotometer (Pharmacia Biotech) and DNA from Escherichia coli K-12 as a control.
The major cellular fatty acids (.10 % of total) of strain CNU040 T and A. terrigena KCTC 12545 T were iso-C 15 : 0 (28.6 and 39.0 %) and summed feature 3 (consisting of iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; 24.0 and 20.9 %, respectively). The fatty acid compositions were similar in the two strains, though there were differences in the proportions of some fatty acids ( Table 2 ). The major respiratory quinone of strain CNU040
T was menaquinone 7 (MK-7), which has been found in other Algoriphagus species (Nedashkovskaya et al., 2004 (Nedashkovskaya et al., , 2007 Young et al., 2009; Park et al., 2010) . The polar lipids in strain CNU040
T were diphosphatidylglycerol, phosphatidylethanolamine, one unknown amino lipid, one unknown aminophospholipid and three unknown polar lipids. The polar lipid profile of strain CNU040
T was similar to that of A. terrigena KCTC 12545 T ( Supplementary Fig. S1 , available in IJSEM Online). The G+C content of the genomic DNA of strain CNU040 T was 48.5 mol%, which is within the range reported for the genus Algoriphagus (35-49 mol%; Young et al., 2009) .
In conclusion, the 16S rRNA gene sequence data, DNA-DNA relatedness and phenotypic characteristics distinguished strain CNU040
T from A. terrigena KCTC 12545 T . Thus, strain CNU040
T should be assigned to a novel species of the genus Algoriphagus, for which the name Algoriphagus jejuensis sp. nov. is proposed. 
